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• Purpose of the test stand

Overview
Purpose of the test stand

• Innovations in our test stand
G i l i h• Gravity Balancing Theory

• Simulation of the test stand



P f Th T ti St dPurpose of The Testing Stand
• No Crashing Safety Simple OperationNo Crashing, Safety, Simple Operation, ……

Simulation Testing Outdoor Testing

Testing with a Stand



I ti i O T t St d
• Higher Degree of freedom

Innovations in Our Test Stand
g g

• Up Righting Mechanism
• Gravity Balancing 
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• Higher degree of freedom

Innovations in Our Test Stand
Higher degree of freedom
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• Up righting mechanism

Innovations in Our Test Stand
Up righting mechanism



I ti i O T t St d
• Gravity Balancing

Innovations in Our Test Stand
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G it B l i Th
• Spring constants

Gravity Balancing Theory
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G it B l i ThGravity Balancing Theory
• Adjustabilityj y
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G it B l i ThGravity Balancing Theory



Si l ti
• Required lifting force

Simulation
Required lifting force



Si l ti
• Axial force

Simulation



Si l ti
• Vertical Displacement

Simulation
p

α = mass of test stand
mass of MAV



C l i d F th W kConclusions and Further Work

• Gravity balancing is necessary for MAVs.
• Design has been done.g
• Hardware prototyping is underway.

Complete the hardware prototypeComplete the hardware prototype.
Verify the gravity balancing capability.
Investigate dynamic behavior.
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